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@) Dihydropyridines. 

@ Dihydropyridines of the formula:- 

H R 
R ^ 0 0 C -s_.>^C^C 0 OR^ 

XI 



... ( I ) 



H 



and their pharmaceuticatly acceptable acid addition salts; 
wherein 

R is an optionally substituted aryl or hetercaryl group; 
R^ and R^ are each independently Ci-C« alkyi or 2- 
methoxyethyl; 



Y is -(CHj)„- where n is 2, 3 or 4 and is optionally 
substituted by 1 or 2 methyl groups; and 

R^- is an optionally substituted 5- or 6-membered heter- 
ocyclic group attached to the adjacent nitrogen atom by a 
carbon atom, said heterocyclic group being optionally fused 
to a further 5- or 6-membered heterocyclic group or to a 
benzene ring, said further heterocyclic group and benzene 
ring also being optionally substituted. 

The compounds are calcium antagonists useful as 
anti-ischaemic and antihypertensive agents. 
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This invention relates to certain dihydropyridines , 
specifically to certain 1,4-dihydropyrldines having a heterocyclic 
group in a side chain attached to the 2-position, which have 
utility as anti-ischaemic and antihypertensive agents. 

The compounds of the invention reduce the movement of calcium 
into the cell and they are thus ahle to delay or prevent the 
cardiac contracture which is believed to be caused by an 
accumulation of intracellular calcium under ischaemic conditions. 
Excessive calcium influx during ischaemia can have a number of 
additional adverse effects which would further compromise the 
Ischaemic myocardium. These include less efficient use of o:tygen 
for ATP production, activation of mitochondrial fatty acid 
oxidation and possibly, promotion of cell necrosis. Thus the 
compounds are useful in the treatment or prevention of a variety 
of cardiac conditions, such as angina pectoris, cardiac 
arrythmias, heart attacks and cardiac hypertrophy.. The compounds 
also have vasodilator activity since they can inhibit calcium 
influx in cells of vascular tissue and they are thus also useful 
as antihypertensive agents and for the treatment of coronary 
vasospasm. 
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Thus according to the Invention there are provided 
dihydropyridlnes of the formula :- 




and their pharmaceutically acceptable acid addition salts; 
wherein R is an optionally substituted aryl or heteroaryl group; 

'R?' and are each independently C^^-C^ alkyl or 

2-methoxyethyl; 

Y is -(CH^) - where n is 2, 3 or 4' and is optionally 

Z n 

substituted by 1 or 2 methyl groups; 

and is an optionally substituted 5- or 6-membered 

heterocyclic group attached to the adjacent nitrogen 
atom by a carbon atom, said heterocyclic group being optionally 
fused to a further 5- or 6-membered heterocyclic group or to a 
benzene ring^ ^aid further heterocyclic group and benzene ring 
also being optionally substituted- 

Thc pharmaceutically acceptable acid addition salts of the 
compounds of the formula (I) are those formed from acids which 
form non-toxic acid addition salts, for example the hydrochloride, 
hydrobromide, sulphate or bisulphate,. phosphate or acid phosphate, 
acetate, citrate, fumarate, gluconate, lactate, maleate, succinate 
and tartrate salts. 
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The term "aryl" as used in this specification includes 
unsubstltuted phenyl and phenyl substituted by, for example, one 
or two substltuents each independently selected from nitro, halo, 
C^-C^ alkyl. C^-C^ alkoxy, hydroxy, trifluoromethyl, and cyano. 
5 It also includes i- and 2-naphthyl. 

"Halo" means F, CI, Br or I. 

The term "heteroaryl" as used in this specification for R 

means an aromatic heterocyclic group which may optionally be 

substituted and includes, for example, benzofuranyl; benzothienyl; 
10 pyridyl optionally monosubstituted by methyl or cyano; quinolyl; 

benzoxazolyl; benthiazolyl; furyl; pyrlmidinyl; thiazolyl; 

2,1.3-ben2oxadia2ol-A-yl; 2.1.3-ben2thiadia2ol-A-yl; and thienyl 

optionally monosubstituted by halo or C^^-C^ alkyl. 

Alkyl and alkoxy groups having 3 or more carbon atoms can be 
15 straight or branched chain. 

R is preferably phenyl substituted by 1 or 2 substltuents 

selected from halo and CF3. R is more preferably 2-chlorophepyl . 

2,3-dichlorophenyl or 2-chloro-3-tnfluoromethylphenyl. R is most 

preferably 2,3-dichlorophenyl. 
20 Preferably either R^ is CH3 and R^ is C2H5 or R^ is CjHj and 

R is CH3. Most preferably, R^ is CH3 and R^ is C^Ry 

Y Is preferably -((^2)2-. 
3 

R is preferably a nitrogen-containing heterocyclic group. 

R is more preferably either (a) a monocyclic 5- or 
25 6-membered heterocyde containing at. least one N atom and 

optionally one or two further heteroatoms or groups each 
Independently selected from 
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0 0 

t t 

0, S, S. N. and H. and Is optionally substituted by Cj^-C^ alkyl. 



C^-C^ alkoicy. halo, hydroxy, oxo. cyano. 3-(C^-C^ alkyl)ureldo, 
phenyl, phenoxy, pyridyl, acetyl. (C^-C^ alkoxy) carbonyl . -NR*R , 
-SdjNR^R^, or -CONR^R^ where either R* are R^ are each 
independently R or C^-C^ alkyl or r"* and ^ together with the 
nitrogen atom to which they are attached represent a saturated 5- 
or 6-tiieinbered heterocyclic group optionally containing a further 
heteroatom or group selected from 0, S. NH. NCC^-C^ alkyl) and 

N.CBO; or (b) a bicydic group which is an optionally substituted 
monocyclic 5- or 6- menibered heterocyde as defined in (a) fused 
to an imidazole or benzene ring, said benzene ring being 
optionally substituted by C^-C^ alkyl, Cj^-C^ alkoxy or halo. 

is most preferably a heterocyclic group selected from 
triazolyl, oxadiazolyl, pyrimidinyl or a partially saturated 
15 derivative chereof, purlnyl, quinazollnyl, imidazolyl. 

imidazoimyl, triazlnyl, pyridyl. thiazolyl. thlazolinyl. 
benzthiazolyl. thladiazolyl, pyrazlnyl. quinoxalinyl and 
pyrrollnyl, and their N- and S-oxldes, being optionally 
substituted by Cj^-C^ alkyl. C^-C^ alkoxy. halo, hydroxy, oxo. 
cyano, 3-methylureido , phenyl, phenoxy. pyridyl, acetyl, 

4 5 

carbamoyl. N-methylcarbamoyl, (Cj^-C^ alkoxy) carbonyl, -NR R , or 
-SOjNR^R^. where either R^ and R^ are each independently H or 
C^-C^ alkyl or R* and R^ together with the nitrogen atom to which 
they are attached form a piperidino, morpholino, 
25 4-methylpiperazln-l-yl or 4-formylpiperazin-l-yl group. 



PLC 366 



^SDCXID: <EP 01167e9A1J.> 



0116769 

- 6 - 

1.2.A-Trla2ol-3-yl, l,2.4-oxadlasol-3-yr. l,2,5-thladia2ol- 
3-yl. pyrlmldin-2-yl, pyrljiildin-4-yl, laiidazol-2-yl, 1,3,5- 
tria2ln-2-yl, pyrld-2-yl, thiazol-2-yl, pyra2ln-2-yl and 

pyrrolin-2-yl, optionally substituted as above, represent typical 

3 

5 Instances of R . 

The most preferred individual heterocyclic groups represented 

3 

by R are as follows 




B 
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In sone of these groups tautomerism inay occur, e.g. 





In such cases both tautomers are within the scope of this 
invention . 

In the preferred individual compound, R is 
2.3-dichlorophenyl, is CH . is C^Ry Y is -(CH^)^- and R^ is 



N N 

-11 JL 



H 2 



The compounds of the formula (I) containing one or more 
asymmetric centres will exist as one or more pairs of enantlomers. 
and such pairs or individual isomers may be separable by physical 
methods, e.g. by fractional crystallisation of the free bases or 
suitable salts or chromatography of the free bases. The invention 
includes the separated pairs as well as mixtures thereof, as 
racemic mixtures or as separated optically-active isomeric forms. 
15 The compounds of the invention can be prepared by a number of 

routes, including the following :- 

(1) The compounds of the formula (I) can be prepared via the 
following route 

R^OOC ^!,Xi, „3 „ R^OOC !><C' COOR^ 

IX ^ XX 

'^N-^ CHjOTOIHj CH, N CH-OYNH.R 

H ^ H 



(II) 



(I) 
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Q is a facile leaving group, such as -NH.NOj, C^^-C^ 
allcylthio, C^^-C^ alkoxy, CI, Br or I. Q is preferably methylthio, 
methoxy, ethoxy, chloro or nitroamizio • 

The reaction is typically carried out by heating the 
reactants at 50-130**C, e.g. under reflux, in a suitable organic 
solvent until the reaction is substantially complete. Typical 
organic solvents include methanol, ethanol, n^butanol, 
acetonitrile, dimethylf ormamide (DMF) , methylene chloride, etc. 
When Q is C^-C^ allq^lthio, CI, Br or I, the presence of a base 
such as triethylamine, sodium carbonate or 4-dimethylaminopyridine 
is preferred. The product (I) can then be isolated and purified 
conventionally . 

The starting materials of the formula (II) are the subject 
matter of our European patent application publication no. 0089167. 
Some typical methods for their preparation are however described 
in the Preparations hereinafter. 

As disclosed in the said patent application, a typical route 
to the intermediates (II) is as follows:- 




or BrCH^COCH^COOR T.H.F. 




(b) 



R OOC 



H 



COOR 



2 



ch; 




+ R. CHO + 



2 
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(II) 



An alternative route to the intermediates (II) is as 
fcllowst- 

(a) 
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R^OOC 




NH„ 



+ R.CHO + 



V 




COOR 



CH^OYN 





COOR 



CH^OYil 




(c) 



R^OOC 




H R H 

2 hydrazinehydrate/ethaxiol, , 

COOR^ — : ^ R^OOC 

or aqueous methylaznxne ^ 



N CH^OYN 





COOR 



(II) 



Preparations 16 and 17 describe particularly useful routes to 
2»3-dlchlorobenzaldehyde and 2-chloro-3-trif luoromethylbenz- 
aldehyde. These form the subject matter of UK patent application 
filed in the name of Pfizer Limited. 
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(2) Compounds in which R is 



N 1 



N N 



N O 

H 



•or ^ ' l-il^''" '.x^ can be prepared as follows 




CCXDR 



N.CN 



(Ill) 



CH^O-Y-N-C-X 
H 



NH2OH/CH2 



or 



NH^OH-HCl/Et 




/excess 
_„ NaOCH, A^J^^: 



3 

N — O 



OXN N O 



CH30-y-N -J[ JL 
2 H NH, 



>l/ N H 

CH20-y-JLNAlH, 



10 



B 

X is -SCH3, -OCH3 or -©.Phenyl. 

These reactions are typically carried out in a suitable 
organic solvent such as methanol, ethanol, acetonitrile or 
tetrahydrofuran, with heating if necessary at up to 130'C and 
preferably under reflux. Keating is preferred when ethanol is 
used as the solvent. The reaction is generally complete in about 
H hours. The desired product can then be isolated and purified 
conventionally . 



PLC 366 

MSOOCID: <EP 01167e9A1_L> 



01 1 6769 



- 14 - 

The starting materials of the formula (III) can be prepared 
from compounds of the formula (II) [see route (1) above] as 
follows:- 



(II) 



N.CN N.CN 
li il 

T ^ H 
Isopropanol or 

methanol, room 

temperature, 4 hours • 



(3) ^ Compounds in which is can be prepared from the 



R — I 



compounds of the formula (II) as follows:- 



(II) 



CI. C H^ CHANGS 



rsr^T- CH^-O-Y 



N 1 

-HHf I 



The reaction is typically carried out by stirring the 
reactants together in a suitable organic solvent, e.g. methylene 
chloride, for a few hours, and again the product can then be 
isolated and purified conventionally. The presence of base in the 
reaction mixture, e.g. triethylamine, is preferred. 
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(C,-C. alkyl) 
3 / ^' ^ 

Compounds In which R Is / 

— ^ I or — \ can be prepared as follows:- 

s s 



1 S^^R 2 

R OOC ^^^^'^V^ COOR 




^ H H 55: Br.CHjCEd ^ S 



(IV) COO(C^-C^ 

JJ—i/ alkyl) 

(IV) BrCa,COCOO. ( alkyl) ^ ^ _^^nv,.^ | 

or CICH COCOO. (C^-C^ alkyl) ^ S - 



C -C, alkyl) 



(IV) 



C1CH^C0(C^-C^ alkyl) ^^CH^OYN-^ | 



N ' 



or BrCH2CO(Ci-C4 alkyl) 

(XV) BrCH^COOEt or ^ ^ ^ ch^O™-/^ 

4' 



H e_J 

ClCH-COOEt ^ 



The reaction is typically carried out by stirring the 
reactants together at room temperature in a suitable solvent, e.g. 
CHCI3/CH3OH, until the reaction is substantially complete. If 
10 necessary, the reaction mixture can be heated to accelerate the 
reaction. The product can be isolated conventionally. 

PLC 366 
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The starting materials of the fornmla- (IV) can be prepared 
from the compounds of the formula (II) as follows:- 

S 

r^ca^oim^ ci4-ci .^^t^iHjOyn-c-s 

CaCOg. CH^Clj/H^O, 
(II) room temperature 

NH^/EtOH, 
heat, 2h hours 



CH^OYNCNH^ 



(5) Compounds In which is j can be prepared as 

^ NH 



(IV) 



follows:- 

. • S . 

'v^w-CH20Y11h4-1IHC02C2H3 i) CH3I .y» CH^OYMH--^ . 

ii) hydrazine 
hydrate 

The starting ethoxycarbonylthioureldo derivatives can be 
prepared as follows:- 



S 

rNW-CHjOYNH^ S»C»M-CO^Et^ CHjOTOH-C-NHCOjC^H^. 
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^ »H 



(6) Compounds In which Is — ^ ^1 and "V- 01 

H 3 CH^ 

can be prepared by the reaction of the correspondiug amino 
compound (R^ = H) with 5-acetyl-2-amino-oxazole in aqueous 
methanol, typically by heating for 24 hours or so. The reaction 
produces a mixture of two products having R^ as above. These can 
be separated by conventional chromatographic procedures. 

(7) Some of the compounds of the formula (I) can be prepared from 

3 

other compounds of the formula (I), e.g., those where R is a 
heterocyclic group substituted by an (C^-C^ alTsyl] carbamoyl group 
can be prepared by the reaction of the corresponding compounds in 
which Che heterocyclic group is substituted by (C^^-C^ 
alkoxy)carbonyl with a C^-C^ alkylamlne. Similarly, compounds in 
which R^ is substituted by -NH2 can be prepared by reacting the 
corresponding methoxy-substituted derivatives with ammonia, 
generally In ethanol, and compounds in which R is substituted by 
-NHCOl!lH(C^-C^ alkyl) by reaction of the corresponding 
amino-substituted compound with a C^-C^ alkylisocyanate. 

Compounds in which is a heterocyclic group substituted by 
an amino or substituted amino group, or a cyclic amino group, e.g. 
morpholino, piperidino or N-methyl piperazino, can be prepared by 
heating the corresponding chloro-substituted compound with the 
appropriate amine. 

Compounds in which R^ is pyrazinyl can be prepared by the 

3 

reduction of the corresponding compound in which R is a 
pyrazine-N-oxide with sodium dithionite, e.g. by heating in 
aqueous ethanol. 
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and (8) Acid addition salts can be prepared conventionally, e.g. 
by reacting a solution of the free base in a suitable organic 
solvent with a solution of the desired acid in a suitable solvent, 
and either recovering the salt by filtration when it precipitates 
from solution, or by evaporation of the solution to dryness. 

The ability of the compounds to inhibit the movement of 
calcium into the cell is shown by their effectiveness in reducing 
the response of isolated heart tissue to an increase in calcium 
ion concentration in vitro . The test is performed by mounting 
spirally cut strips of rat aorta with one end fixed and the other 
attached to a force transducer. The tissue is Immersed in a bath 
of physiological saline solution containing potassium ions at a 
concentration of A5 millimolar and no calcium. Calcium chloride' 
is added to the bath with a pipette to give a final calcium ion 
concentration of 2 millimolar. The change in tension caused by 
the resulting contraction of the tissue is noted. The bath is 
drained and replaced with fresh saline solution and, after 45 
minutes, the test is repeated with the particular compound under 
test present in the saline solution. The concentration of 
compound required to reduce the response by 50% (IC^^) is 
recorded. 

The antihypertensive activity of the compounds is also 
evaluated after oral administration by measuring the fall in blood 
pressure in spontaneously hypertensive rats or renally 
hypertensive dogs. 



PLC 366 

*tSDCX:iD: <EP ^0116769A1_L> 



10 



01 1 6769 

- 19 - 

Por administration to man in the curative or prophylactic 
treatment of cardiac conditions and hypertension, oral dosages of 
the compounds will be in the range of from 5-100 mg dally for an 
average adult patient (70 kg), typically 10-60 mg daily. Thus for 
a typical adult patient. Individual tablets or capsules will 
generally contain from 5, 10 or 20 mg of active compound, in a 
suitable pharmaceutically acceptable vehicle or carrier. Dosages 
for Intravenous administration will typically be vithin the range 
1 to 10 mg per single dose as required. In practice the physician 
will determine the actual dosage which will be most suitable for 
an individual patient and it will vary with the age, weight and 
response of the particular patient. The above dosages are 
exemplary of the average case but there can, of course, be 
individual instances where higher or lower dosages ranges are 
15 merited, and such are within the scope of this Invention. 

For human use. the compounds of the formula (I) can be 
administered alone, but will generally be administered in 
admixture with a pharmaceutical carrier selected with regard to 
the intended route of administration and standard pharmaceutical 
practice. For example, they may be administered orally in the 
form of tablets containing such excipients as starch or lactose, 
or in capsules or ovules either alone or In admixture with 
excipients, or in the form of elixirs or suspensions containing 
flavouring or colouring agents- They may be injected 
25 parenterally. for example, intravenously, intramuscularly or 

subcutaneously. For parenteral administration, they are best used 



20 
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in the form of a sterile aqueous solution which may contain other 
substances, for example, enough salts or glucose to make the 
solution isotonic. 

Thus in a further aspect the invention provides a 
pharmaceutical composition comprising a compound of the formula 
(I), or a pharmaceutically acceptable acid addition salt thereof, 
together with a pharmaceutically acceptable diluent or carrier. 

The invention also includes a compound of the formula (I) , or 
a pharmaceutically acceptable acid addition salt thereof, for use 
in medicine, in particular in the treatment of ischaemic heart 
disease^ angina, or hypertension in a human being. 

The invention also provides a method of protecting the heart 
from the deleterious effects of ischaemia, which comprises 
administering an effective amount of a compound of the formula (I) 
or pharmaceutically acceptable acid addition salt thereof, or 
pharmaceutical composition as defined above. 

The invention also includes a method of treating hypertension 
which comprises administering an antihypertensive amount of a 
compound of the formula (I) or pharmaceutically acceptable acid 
addition salt thereof, or pharmaceutical composition as defined 
above* 
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The following Examples Illustrate the invention. All 
temperatures are in *C:- 

EXAMPLE 1 

^, ^2-[ (4-f^2-Chlorophenyl^ -3-ethoxycarbonyl-S-methoxy- 

carbony 1-6-methyl-l > 4-dihydropyrid-2-yl)methoxy l ethylj^ -N* - 
cyano-S-methyl-isothiourea 




2-[2-Aminoethox3nDfithy 1] "3-ethoxy carbonyl-4- (2-chloro- 
phenyl) -5-methoxycarbonyl-6-ine thy 1-1, 4-dihydr ©pyridine (4.3 g) and 
dimethyl N-cyanoimidodithiccarbonate (2 g) in isopropanol (15 ml) 
were allowed to stand at room temperature for 4 hours. Ether (30 
ml) was then added and the mixture was stood at room temperature 
overnight. The crystalline precipitate was filtered, washed with 
ether and dried, yield of the title compound 5.0 g, m.p. 177-179**. 



Analysis 

Found: C,54.35; H,5.4; N,11.2 

Calculated for C^^H^-CIN^O^S: C,54.5; H,5.4; N,11.05. 
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B . 2-[ 2- (3-Ainlno-lH-l , 2 »4-trlazol-5-y lamlno) e thoxymethy 1] -A- (2- 
chlorophenyl)-3"ethoxycarbopyl-5-methoxycarbony 1-6-methyl-l . 4- 
dlhydropyrldlne 




5 N- ^2-[ (4-^ 2-Clilorophenyl^ -3-ethoxycarbonyl-S-inethoxy- 

carboTiy 1-6-methy 1-1 , 4-dlhydropyrid-2-y 1) methoacy ] etbyl^ -N * -cyano- 
S-methyl-isothiourea (0.4 g) and hydrazine hydrate (0.15 ml) were 
dissolved in ethanol (20 ml) and heated under reflux for 3 hours. 
The solvent was then evaporated and toluene (10 ml) was added to 

10 the residue, and again the solution was evaporated to dryness. 

The residue was chromatographed on Merck "Kieselgel 60H" (Trade 
Mark), eluting with 21 methanol in methylene chloride, to give a 
beige solid. The solid was recrystallised from ethyl acetate plus 
a trace of ether to give the title compound, yield 0.1 g, m.p. 

15 137-138*'. 



Analysis % :- 

^^^ad: C,53.45; H,5.5; N,17.2 

Calculated for ^22^n^^6^5'' ^'53. 8; H,5.55; N,17..1. 
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Part (A) was repeated using (MeO^C^^N.CN in place of 
(MeS)2C"=N-CN and using the same reaction conditions. The 
resulting intermediate had -OMe in place of -SMe. and this 
intermediate was converted by the method of part (B) , i.e. using 
hydrazine hydrate, to the title compound of part (B) . 

EXAMPLE 2 

2-t 2- (3-Amino-lH-l, 2 , A-triazol-5-y laiiino) etho xymethy 1] -A- (2-chlor- 
o-3-trifluoromethylphenyl)-3-etho^carbonyl-5-m etho3cycarbonyl"6-m- 

ethy 1-1 > 4-dihydropyridine 




2-(2-Aminoethoxymethy 1) -4- (2-chloro-3-trif luoromethyl- 
phenyl)-3-ethoxycarbonyl-5-methoxycarbonyl"l,4-dihydropyridine 
(0.5 g) and dimethyl l^-cyanoimidodithiocarbonate (0.16 g) in 
isopropanol (5 ml) were stirred together at room temperature for A 
hours. Ether (10 ml) was then added and the mixture was stirred 
for a further 2 hours. The precipitated isothiourea was filtered, 
washed with dry ether, dried and used directly without further 

PLC 366 
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purification. The solid was dissolved in ethanol (10 ml) and 
heated to reflux while hydrazine hydrate (0.2 ml) was added in 
three portions. After 3 hours at reflux, the solution was 
evaporated to dryness and the residue was crystallised from ethyl 
acetate to give the title compound , m.p. 144-145". 



C,49.4; H,4.7; N.IS.O 
C,49.6; H,4.7; H.IS.O. 

E3CAMPLE 3 

The following compound, m.p. 215-217°, was prepared 
similarly to Example lA, but starting from the corresponding 
4-(2 ,3-dichlorophenyl)-l,4-dihydropyridyl -derivative: 

^ Cl 

II 

N-C-SCH^ 
H 



Analysis 
Found: 

Calculated for C^jH^gClF^NgO- : 




Analysis 

C.50.7; H,5,05; N,10.1 
Calculated for C^^^^e^l^'^i.^^SzC. 51.02; N.lO.aS. 
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B. This conKpound was then reacted with hydrazine hydrate 
according to the procedure of Example IB to produce the following 
product, m.p. 195-6*:- 




•Vl/4 ethyl acetate 



H 



H 



Analysis Z : — 
Found: 



C.50.2; H,5.35; N,15.6 



Calculated for ^22^26^12^505 • Vs^z' 50.45; H,5-15; N.15.35. 



EXAMPLE A 

The following compound, m.p. 110-111*, was prepared similarly 
10 to Example IB, but using methyl hydrazine:- 



CH. 




^e 



Analysis 

Found: C,54.1; H,5.8; N,16.3 

Calculated for C23H2gClNg02 -i5H2Q: C,53.7; H,5-9; 16.35. 
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EXAMPLE 5 

The foUowlng compound m.p. 118-120.5' was prepared similarly 
to Example 3B, but using methyl hydrazine 



CH3O2C 



CH. 




Me 



N — N*^ 

"A X 



H 



H 



5 Analysis Z :- 

C,50.6; H.5.3; N,15.0 
Calculated for ^23^2t!>^^2^t^5-^\^'- ^.50.4; H-.5.3; N,15.3. 



EXAMPLE 6 



2-l2-(5-Amlno-l,2.A-oxadiazol-3- ylaiiiino)etho3cymeth7l^-A-(2-chloro- 
phenyl) -3-ethoxycarb onyl-5-methoxycarbonvl-6-methvl-l . 4-dihydro- 
pyrldine 



10 



N.C3I 




N 0 
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The N'-cyano-S-methyl-lsothlourea from Example lA (O.A g) and 
hydroxy lamine (0.2 g) in methanol (20 ml) were heated under reflux 
for 3 hours. The solvent was then evaporated, and the residue was 
chromatographed on '"Kieselgel 60H" (Trade Mark) , eluting w±th 
5 chloroform to give a solid which was recrystallised from 1:1 

toluene/ether to give the title compound, yield 0.29 g, m.p. 135*. 

Analysis 

Found: C,53.8; H,5.4; N,14.25 

Calculated for ^22^26^1^50^: C,53.7; H,5.3; N,14.25. 

XO EXAMPLE 7 

The following compound, m.p. UA*, was prepared similarly to 
the procedure of Example 6 but using the corresponding 
2-chloro-3-trifluoromethyl isothiourea intermediate as prepared 
in Example 2:- 



15 



CH^OOC 




Analysis % :- 



Found: 



C,49.6; H,4.7; N,12.4 



Calculated for C23H25C1F3N50^: 



C,A9.3; E,4.5; N,12.5. 
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EXAMPLE 8 

4^(2»Chloropbenyl)"3-ethoxycarbonyl-5-methoxycarbonyl"6"methyl-2- 
[2^(3tA»dlhydrO"4-oxo^pyrlmldln-2-ylamlno)ethoxyiDethyl]-l>4-dl- 

hy d ropy r id 1 ne 



5 




2-1 2-AininoethoxyTnethy 1] -S-ethoxy carbonyl-A- (2--chloropheny 1)- 
5-methoxycarbonyl-6-methyl-l,A-dihydropyridine (0,75 g) and 
2-metbylthio-3H-pyrim±d-4-CTie (0.5 g) were dissolved in ethanol 
(5 ml) and heated under reflux for 20 hours. The solvent was 

10 evaporated and the residue was partitioned between ethyl acetate 
and water. The organic layer was separated, washed with 2N 
hydrochloric acid to remove any unreacted amine, and then with 
dilute sodium hydroxide solution. It was then washed with water, 
dried, filtered and evaporated to give a yellow gum. 

15 Chromatography on silica "Kieselgel 60H" (Trade Mark) eluting with 
ethyl acetate gave the title compound, which was recrystallised 
from ethyl acetate, yield 171 mg, m.p. 148-150*. 

Analysis Z :- 

J'ound: C.57.3; H,5.55; N,11.4 

20 Calculated for C^^H^^ClN^Og: C,57.3; H.5.A; N,11.15. 
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EXAMPLES 9-36 

The following compounds were prepared similarly to the 
previous Example, i.e., by the following reaction 




and were characterised in the form indicated:- 
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EXAMPLES 37-57 

The following compounds vere prepared similarly to Examples, 
i.e. by the following reaction:- 



5 




and were characterised in the form indicated: 
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EXAMPLES 58-63 

The following compounds were prepared similarly to Example 8» 
i.e. by the following reaction: - 




5 and were characterised in the form indicated: 
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EXAMPLE 64 



3- ^2-[(4- ^2.3-Dlchl orophepYl?-3-ethoxvcarbonYl-5-inethoxv- 

carbonyl-6-methyl-1.4-d lhvdropvrld-2-yl)inethoxylethylamlnQ?-4- 
methoxy-1 . 2 . 5-thiadlazole-l-oxlde 



MeOOC 



CH^ 




10 



15 



2-t 2-Aiiiinoethoxyinethyl] -3-etlio3cycarbonyl-4-(2 , 3-dichloro- 
phenyl)-5-inethoxycarbonyl-6-methyl-l,A-dihydropyrldine (0.5 g) and 
3,4-dlinethoxy-1.2,5-thiadiazole-l-oxide (0.2 g) were dissolved ±n 
methanol (15 ml) and heated at reflux for 14 hours. The solvent 
was evaporated and the residue chronatographed on silica 
"Kieselgel 60H" (Trade Mark), eluting with ethyl acetate. The 
product-containing fractions were combined and evaporated to give 
an oil which was triturated in ethyl acetate to give the title 
compound as a solid, yield 0.14 g, m.p. 183-185". 
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Analysis 

Found: C.48.1; H,4.6; N,9.4 

Calculated for CjgH^gCljN^O^ScC.W.lS; H,4.55; H.9.75. 

EXAMPLE 65 

The following compound, m.p. 158-160 was prepared similarly 
to the previous Example, starting from the corresponding 
2-chlorophenyl-l,4-dihydropyridine and 3,4-dimethoxy-l,2,5- 
thiadlazole-l-oxide. The reaction time was 18 hours, and the 
solvent methanol :- 



10 




Analysis Z ;- 

Found: C.52.0; H,5.4; N.10.1; 

Calculated for ^23^11^^\^7^' C,51.25; H.5.0; N,10.4. 

EXAMPLE 66 

15 The following compound, m.p. 139-141° » was prepared similarly 

to Example 64, starting from the corresponding 2-chloro-3- 
trifluoromethylphenyl-l,4-dihydropyridine and 3,4-dlmethoxy- 
1,2,5-thiadiazole-l-oxide. The reaction time was 18 hours, and 
the solvent methanol: - 
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CHjOOC 




Analysis 2 ;— 

7oimd: C,A7.3; H,4.4; H,9.4 

Calculated for C2^H2gClF3N^0^S: C.47.5; H.4.3; H,9.2. 

EXAMPLE 67 



3-^2- [ (4 - ^ , 3-Dic hloropheny^-3-ethory carbony 1-5-methogycarbonyl- 
6-methyl-l,4-dlhyd ropyrld-2-yl)inethoxy] ethylaTPlno^ -4-aa±no- 
1 » 2 , 5- thladiazole-1-oxlde hemlhydrate 




NHj/EtOH 



E 




PLC 366 



INSOOCID: <EP 0116769A1_I_> 



0116769 

- A9 - 

3_£_2-t (4- £2 , 3-Dlchlorophenyli -3-ethoxycarbonyl-5-methoxy- 
carbonyl-6-methyl-1.4-dlhydropyrld-2-yl)inethoxy]ethylainino'i 
-4-iiiethoxy-l,2,5-thladiazole-l-oxlde (0.3 g) was dissolved in 
ethanolic aannonia (10 nl) and stirred at room temperature for 1 
5 hour. The solvent was evaporated and the residue chrooatographed 
on silica "Kieselgel 60H" (Trade Mark) . eluting with ethyl 
acetate. The product containing fractions were combined and 
evaporated to give an oil which was triturated with ethyl acetate 
to give the title compound as a solid, yield 0.15 g, m.p. 135' - 

10 Analysis % :- 

Found: C.46.6; H.A.6; N.12.1 

Calculated for C^^^^^Cl^^^O^^-hE^Oz C.46.6; H.A.6; N.12.3. 

EXAMPLE 68 

The following compound, m.p. 130", was prepared similarly to 
15 the previous Example, starting from the corresponding 

2-chlorophenyl compound and ammonia/EtOB. The reaction time was 
1.5 hours:- 



MeOOC 



COOEt I 



E H 
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Analysis Z ;- 

^ouad: C,50.4; H,5.3; N,13.3 

Calculated for C22H2gClN50gS: . C,50.4; H,5.0; N,13.4. 

EXAMPLE 69 

The follottlng compound, m.p. 142-145* , was prepared similarly 
to Example 67, starting from the corresponding 2-chloro-3- 
trifluoromethylphenyl compound and. ammonia/ethanol. The reaction 
time was one hour:— 




Analysis Z t- 

CAS. 6; H.4.5; N.11.6; 
Calculated for C23H25ClF3N50gS:lsH20: C,A6.0; H,4.4; N, 11.65. 
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EXAKPLE 70 

A-(2-Chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6"methyl- 
2-[2-(2-th±a2olin-2-ylainlno)ethoxymethyl1"1.4-dlhydropyrldlpe 




5 2- [ 2-AiniTioethoxyTiiethyl] thoxy carbony 1-4- ( 2-chloro- 

pheny 1) -5-methoxy carbonyl-6-methyl-l , 4-dihydropyridine (0,5 g) , 
triethylainine (0.3 tdI) and 2-chloroethylisothlocyanate (0.16 ml) 
were dissolved in methylene chloride (5 ml) and the mixture vas 
stirred at room temperature for 2 hours. The mixture was then 

10 washed with water (5 ml), dried, filtered and evaporated to give a 
gum- Chromatography of the gum on silica "Kieselgel 60H" (Trade 
Hark) eluting initially with toluene then with chloroform with a 
trace of methanol gave the title compound, which was 
recrystallised from ether, yield 0.102 g, m.p. 145-147**. 

20 Analysis Z ;- 

Found: C,55.6; H,5.75; N,8.3 

Calculated for C^^H^^Clli^O^S: C,55.6; H,5.75; N,8.3. 
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EXAMPLE 71 

A-(2-Chlorophenvl^ -3-ethoxycarbonvl-5-inetho3tvcarbonvl-6-methyl-2- 
[ 2- ( thla2 ol-2-y lamlno) ethoyymethy 1 1 -1 . A-dlhydropy r Idlne 



5 




(a) Thiophosgene (0.9 ml) was added to a stirred mixture of 

2-(2-aminoethoxymethyl)-3-ethoxycarbonyl-4-(2-chlorophenyl)-5-oe 
hoxycarbonyl-6-methyl-l,4-dihydropyrldine (4.08 g) and powdered 
calcium carbonate (3 g) in methylene chloride (25 ml) and water 
10 (35 ml). The mixture was stirred overnight at room temperature, 
filtered, and partitioned between 2N hydrochloric acid and 
methylene chloride. The organic layer was washed with water, 
dried (Na^COg) , filtered and evaporated to give the intermediate 
Isothiocyanate as a solid. 
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This solid was used directly In the next stage of the 
reaction without further purification* 

(h) The isothiocyanate from part (a) (4 g) was heated in 
ethanolic ammonia solution for 2h hours. The resulting 
5 precipitate was filtered and recrystallised from ethanol/methylene 
chloride (5:1) to give the intermediate thiourea, yield 3,8 g, 
m-p. 203-5-204.5''. 

Analysis 

Found: * C,53.3; H,5.5; N,8.6 

10 Calculated for C^iH^gN^ClO^S: C,53.8; H.5.6; N,.8.9. 

(c) The thiourea from part (b) (0.2 g) and chloroacetaldehyde 
(0.1 g) were dissolved in a 1:1 mixture of chloroform/methanol and 
the mixture was stirred at room temperature overnight. Removal of 
the solvent by evaporation left an oil to which toluene (10 ml) 

15 was added. After removal of the toluene by evaporation the 

residue was chromatographed on silica ["Kieselgel 60H" (Trade 
Mark)]. Elution with toluene, ethyl acetate and finally ethyl 
acetate/1% methanol afforded a white solid which was 
recrystallised from ether to give the title compound, yield 0.075 

20 g, m-p. 134**. 

Analysis 

Found: C,56.0; H,5.4; N,8.4 

Calculated for C23H26CIN3O2S: C, 56.15; H,5.3; N,8.5. 
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EXAMPLES 72-74 

The following compounds were prepared sladlarly to the method 
described in part (c) of the previous Example, starting from the 
same intennediatfe thiourea and, respectively, CICH2COCH2, 
BrCHjCOCOOEt and BrCH2C00Et. 



ex. 



CH- 



H 



H 
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EXAMPLE 75 

The follovlng compotrnd, m.p. 190-192* was prepared similarly 
to Example 74 but starting from the corresponding 
2-chloro-3-trifluoromethyl 1,4-dlhydropyrldine and without 
5 Isolation of the intermediates. The reaction time was 20 hours :- 




Anal2sis^:- 

Found: C,50.1; H.4.3: N»7.1 

Calculated for C^^H^ClF^N^OgS: C,50.0; E.A.A; N,7.3-- 

10 EXAMPLE 76 

Preparation of 4-(2 ,3-Dichlo^ophenyl)»3^>€thoxycarbonyl-5~metho3cy- 
carbonyl-6-methyl-2- [ 2- (4-oxo-2-thlazolin-2-y lamlno) ethoxv- 
methyl] -1 , 4-dlhy dropyrldlne 
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The title compound , m.p. was prepared by a method 

similar to that in Example 74 but starting with the corresponding 
2,3-dichlorophenyl 1,4-dihydropyridine. The reaction conditions 
5 were the same:- 

Analysis 

Pound: C,51.2; H,4.7; N,7.7 

Calculated for C23H25CI2N5O6S: C,50.9; H,A,65; N,7.75. 

EXAMPLE 77 

10 A-(2"Chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonyl-6-methyl-2- 
[ 2- (4-[ N-methy Icarbamoyl] -thiazol-2-y lamino) ethoxymethy 1] -1, A-di- 
by dr opy r id ine 




The ester product of Example 73 (0.1 g) was dissolved in a 
15 33% solution of methylamine in ethanol (10 ml) and the mixture was 
stood at room temperature overnight and then warmed briefly on a 
steam bath. The solvent was removed by evaporation and the 
residue chromatographed on silica "Kieselgel 60H" (Trade Mark) • 
Elution with toluene and then 1:2 toluene/ethyl acetate afforded a 
20 solid which was recrystallised from ether to give the title 
compound* yield 52 mg» m.p* 120^. 
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Analysis 

^ouad: C,54.35; H,5.3; N.10.2 

Calculated for C25H2QCIH. 0,S: C,54.7; H,5.3; !},10.2. 



EXAMPLE 78 

2- [ 2- ( A . 5 -Dlhydro-5-oxo-l . 2 . A-o:cadlazol-3-ylainlno) ethoxyme t hy 1 ] - 
^-(2 . 3-dlchlorophenyl)-3-ethoyycarbonyl-5-inethoxy carbonyl-6- 
methyl-1, 4-dihydropyridine monohydrate 




N-£2-(4-^2,3-Dichlorophenyl^-3-etho3cycarbonyl-5-inethoxy- 
carbemy 1-6-inethyl-l , 4-dlhydropy rid-2-y 1) methoxy ] ethy :^ 
-N'-cyano-S-methyl-iso thiourea (400 mg) was added to a solution of 
hydroxy lamine hydrochloride (57 mg) and sodium metboxide (44 mg) 
in methanol (10 ml) and heated under reflux for 1 hour. The 
solution was evaporated to dryness and the residue taken up in 
ethyl acetate and washed with 2M hydrochloric acid and aqueous 

- carbonate. The organic layer was dried over magnesium 
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sulphate, filtered and evaporated. The residue was 
chromatographed on "Merck" (Trade Mark) J60 silica eluting vith 
ethyl acetate. The product containing fractions were combined and 
evaporated to dryness, trituration with ether giving the title 
compound (70 ing)» m.p. 132-134'. 

Analysis X i- 

Found: C.48.45; H.4.8; N.10.3 

Calculated for C22H24Cl2N^0^.H20: C.48.3; H.4.9; N.10.5. 



10 



EXAMPLE 79 



2-r 2-(2-Methvl-3-^3-methvlureidoV2H-l . 2 . A-triazol-S-ylamino) ■ 
ethoxymethyl^-4-(2,3-dlchlorophe nvl)-3-ethoxvcarbQnyl-5- 
methoxy earbonvl-6-inethvl-l . 4-di hvdropvrldine hydrate 



MeO 



CH 



Me»=C=0, 





N— N 



A solution of (1) (0.2 g; product of Example 4) and methyl 
15 isocyanate (0.6 ml) in methylene chloride (50 ml) was stirred at 
room temperature for 18 hours. The solvent was evaporated to 
dryness and the residue was chromatographed on Merck (Trade Mark) 
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J60 silica elutlng with 52 methanol in methylene chloride. The 
product-containing fractions were combined and evaporated to 
dryness, trituration with ethyl acetate giving the title compound, 
yield 0.04 g; m.p. 110-112". 



Analysis % :- 

. C.51.8; H.5.9; N,16.9 

Calculated for C^s&^Z^mjO^.E^Q: C.51.8; H.5.9; N.17.1. 



EXAMPLE 80 

«-(2.3-Dlchlorophenvl) -3-ethoxYcarbonvl-5-metho:cyearbon7l-6- 
methyl- [ 2- (6-morpholin opyrinidin-4-ylamlno) ethoxymethvl] -1 . A- 
dihydropyridlne 



























CH3^ 








H 





H '^'^ 



CI 



O 



CH3O2C 



CH, 




CO2C2H5 



^ N 



N 
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A- (2 , 3-Dlchloropheny 1) -3-ethoxycarbonyl-5-methoxy carbony 1-6- 
iBethyl-2-t 2-(6-chloropyrliiildln-4-ylaittino) ethoxymethyl] -1 , A- 
dihydropyridine (0.5 g) (Product of Example 53) and morpholltie (5 
ml) were heated together on a steam bath for 18 hours. The excess 

5 morpholine was then evaporated and the residue was taken up in 

ethyl acetate, filtered and chromatographed on silica "Kieselgel 
60H" (Trade Mark) eluting with ethyl acetate. The 
product-containing fractions were combined and evaporated to 
dryness, trituration with ether giving the title compound (165 

10 mg) , m.p. 163". 

Analysis % ;- 

Found: C.55.1; H.5.5; H,11.2 

Calculated for CjgHjjCl^NgOg: C.55.45; H,5.5; N,ll-55. 

EXAMPLES 81-84 

15 The following compounds were prepared similarly to the 

previous Example, i.e. by the following reaction. 



CH2O2C 




N ^He 



and were characterised in the form indicated 
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Analysis % 
(Theoretical In brackets) 
C H N 


56.5 5.9 13.4 
(56.2 5.9 13.6) 


57.9 5.7 11.2 
(57.6 .5.8 11.6) 


54.2 5.2 12.8 
(54.55 5.3 12.7) 


54.5 5.55 12.6 
(54.55 5.3 12.7) 


6 e 
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CM 
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00 
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1 — ■ ■ 

1 




Form 
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Free base 
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Reaction 
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18 hours 


18 hours 


30 hours 
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EXAMPLES 85-87 
The following compounds were prepared similarly to Example 
80, l«e. by the following reaction 




and were characterised in the form indicated: - 
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EXAMPLE 88 ' 

A-(2-Chloro-3-i:rtfluoroiBet h ylPhenvlV3-ethoxYcarbonyl-5-inethoxyca- 
rbotivl-6-inethyl-r2-(6-inorphollno-pyr linldln-A-vlaiiilno)ethoxyinethyl- 

T -1 . 4-dlhy dropy rldlne 



CEjOOC 



10 




4-(2-Chloro-3-trifluoromethylphenyl)-3-ethoxycarbonyl-5- 
met:hoxycarl.onyl-6-inethyl-2-l2-(6-chloropyrimidln-4-ylamino)- 
ethoxymethyl]-l,4-dihydropyridine was prepared similarly to the 
procedure of Example 53 from appropriate starting materials and 
vas reacted unpurified with morpholine by a procedure similar to 
that of Example 80 to give the title compound, m.p. 117-118". 



Analysis % :- 

Found: C.54.0; H.5.6; N.10.7 

Calculated for C29H33ClF3N50g : 0.54.4; H.5.2; N,10.9X. 
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EXAMPLE 89 

^"(2 ,3-Dlchlorophenyl) -3-ethoxy carbonyl-S-methoxycarbonyl-e- 
methyl-Z-tZ- (pyrazln -Z-y lamlpo) ethoxymethy 1] -1. 4-dihydropvrldlne 



aq. EtOB 




The H-oxide of «-(2,3-dichlorophenyl)-3-ethoxycarbonyl-5- 
iDetho3cycarbonyl-6-iiiethyl-2-t2-(pyrazin-2-ylainino)ethoxyinethyl]- 
1,4-dlhydropyrldine (0.35 g) (product of Example 50) vas heated on 
a steam bath In 50% aqueous ethanol (15 ml), to which was added 
sodium dithionite (2 g) portionwise over 1.5 hours. The reaction 
mixture vas then heated for a further 1.5 hours before the solvent 
vas evaporated and the residue partitioned between ethyl acetate 
and water. The organic layer was separated, dried, filtered and 
evaporated to give an oil. Chromatography on silica "Kiesgel 60 
H" (Trade Mark) elnting with ether gave an oil which afforded the 
title compound when triturated with dilsopropyl ether, yield 134 
ng. , m.p. 113". 
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Analysis 

Found: C.55.2; H,4.9; NaO.6 

Calculated for C2^H2gCl2N^05 : C,55,3; H,5.0; NaO.75. 

EXAMPLE 90 

(A.) Preparation of 4-(2,3"Ptchlorophenyl)-3"et hoxvcarbonyl-2" 

[ 2-(3-ethoxycarbonylthloureldo) ethoxymethy 1] - 5-inethoxycarbonyl"6 
methyl"l,A-dlhydropyridine 




To a suspension of 2-(2-amlnoethoxyinethyl)-4-(2,3-dlchloro- 
pheny 1) -3-ethoxy carbony 1-5-methoxy carbony 1-6-ine thy 1-1 , 4- 
dihydropyridlne (A. A3 g) In dry chloroform (50 ml) was added, 
dropwise, a solution of ethoxycarbonylisothlocyanate (1.31 g) in 
dry chloroform (25 ml) . The reaction was stirred for 18 hours at 
room temperature before evaporating the solvent and triturating 
the residue with ether to afford a solid which was recrystallised 
from dlisopropyl ether to give the title compound, yield 2.6 g, 
m.pt. 144** 
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Analysis Z t- 
Found: 



Calculated for C2^H2gCl2N20yS:. 



C,50.6; H,5.2; N,7.0 
C,50.2; H,5.1; N,7.3. 



(B.) Prep aration of A-(2.3-DlchlorophenYl)-3-ethoxvcarbonvl-2- 

[l- (5-hydroxy-lH-l , 2 , 4-triazol-3-ylaiiiino)etho3gyin&thylJ-5- 
methoxvcarbonyl-6-methy 1-1 . 4-dlhvdropyrldlne hydrate 



CH3O2C 




1) Mel 



2) NHjNHj.H^O 



NH NHCOjCjHg 




OH 



N — NH 



To a suspension of 4-(2,3-dichlorophenyl)-3-ethoxycarbonyl- 
2-t2-(3-ethoxycarbonylthioureido)etho3cyiiiethyl]-5-niethoxycarbonyl- 
6-tiiethyl-l,4-dlliydropyridine (0.25 g) in dry tetrahydrofufan (THF) 
(5 ml) was added sodium hydride (0.02 g). After stirring for 1 
hour at room temperature a solution of methyl iodide (0.07 g) in 
dry THF (5 ml) was added dropwise and stirring was continued 
overnight. After evaporation of the solvent, the residue was 
taken up in methylene chloride and washed (aqueous NaCl) , dried 
(MgSO^) , filtered and evaporated to give a yellow oil (150 mgs) . 



PT C "^fift 



01 1 6769 



- 69 - 

The oil was dissolved in isopropanol (5 ml) containtag hydrazine 
hydrate (0.06 g) and heated under reflux for 2 days. The solution 
was then evaporated and the residue taken up in methylene chloride 

» 

and washed (aqueous NaHCOg) . dried C-lgSO^) . filtered and 
evaporated. The residue was then chromatographed on silica 
"Kieselgel 60 H" (Trade Mark) . eluting with ethyl acetate/methanol 
(1% increments up to 20% methanol). Product-containing fractions 
were comhined, evaporated and recrystallised from ethyl acetate to 
afford the title compound, yield 0.048 g. m.pt. 158*. 



10 Analysis % :- 

Found: C.48.5; H.4.8; N.13.0 

Calculated for ^^.'^^^^'^-^i^f,'^-^-' C.*8.5; H,5.0; N.12.9. 



EXAMPLE 91 

rA-> Preparation of 4-(2.3-dlchlorophenyl) -3-ethoxycarbonyl-2-U- 

15 f5-hvdroxy-4-methylP7 ^^'•"'^'•'^^"-^-vla^°^n°>g^^°^'°^^^^^^"^" 
,nethox Ycarbonyl-6-methvl-l,4- dihvdroPYrldine 



CH3G2C 




C°2^2S 



CHjO^C 



^ y 



MeOH/H^O 




PLC 366 



MSDOCIO: <EP 01167e9A1_L> 



01 1 6769 



- 70 - 

A mixture of 2-(2-aiiilnoethoxyinetliyl)-3-ethoxycarb<myl-4- 
2 , 3-dlchloropheny 1) -5-nethoxy carbony 1-6-methy 1-1 , A-dlhy dropyridine 
(3.6 g) and 5-acetyl-2-ainino-oxa2ole (0.5 g) In methanol (2 ml) 
and water (3 ml) was heated on a steam bath for 24 hours. The 
mixture was then evaporated to dryness and the residue was 
chromatographed on silica "Kleselgel 60H" (Trade Mark) eluglng 
with ethyl acetate. The product-containing fractions were 
combined, evaporated and the residue triturated with ether to give 
the title compound (0.1 g) , m.p. 165". 



10 



Analysis X i- 
Found: 



C,54.3; H,5.2; H.10.2 



Calculated for CjsH^gCljN^Og : C,54.45; B.5.1; N.10.2Z. 



(B) Preparation of 2-f 2-(4-acetYlimldazol-2-vlamino)ethoxy- 
methvll -4- (2 , 3-dichlorophenvl) -3-ethoxvcarbonvl-5- 



-methoxy— 



15 carbonYl-6 -methy 1-1 , 4-dihydropvrldlne 
CI 
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From the same reaction described in Part (A) a second, more 
polar product was subsequently eluted from the chromatography 
column using ethyl acetate as the eluent. The fractions 
containing this second product vere combined, evaporated and the 
residue was redlssolved In methylene chloride, washed with dilute 
hydrochloric acid then with aqueous sodium bicarbonate, dried 
(MgSO^). filtered and evaporated. The residue was recrystallised 
from ethyl acetate to give the title compound (0.14 g), m.p. 177"; 



Analysis 



2:- 



10 Found: " C.54.6; H.5.5; N.9.9 

Calculated for C^gHjgCljN^Og : C.5A.45; H,5.1; N.10.2%. 

EXAMPLES 92-97 
The following compounds were prepared similarly to the 
procedure of Example 8. i.e., by the following reactlon:- 



15 



C^H^OOC 




NH.R" 
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EXAMPLES 98-102 
The following compounds were prepared similarly to the 
procedure of the stated Example from appropriate starting 



materials:- 



C,H,OOC 
2 J 
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The foUowlng Preparations Illustrate the preparation of 
certain starting materials. All temperatures are in "C:- 

Preparation 1 

Preparati on ef 2-[ (2-amlnoethoxy)methyl]-/^-(2-chlorophenYl)-3- 
ethoxYcarbony l-5-m ethoxYcarbonYl-6-methy 1-1 . 4-dihvdropy rldlTie 
naleate 




^COOCHjCH^ 

^ 1 i 

CH3 CH2OCH2CH2N3 ^B-^N^ CH^OCH^CHjNHj. 

B 

A' suspension of 2-(2-azidoethoxyinethyl)-4-(2-chlorophenyl)-3- 
ethoxycarbonyl-5-methoxycarbonyl-6-methyl-l,4-dlhydropyridine (103 
g) In ethanol (2.5 1) was stirred for 16 hours at room temperature 
under one atmosphere of hydrogen in the presence of 5% palladium 
on calcium carbonate (40 g) . The reaction mixture was filtered and 
evaporated and the residue treated with a solution of malelc acid 
(22 g) in ethanol (100 ml). The reaction mixture was stirred at 
room temperature for 2 hours and then the resulting solid 
collected, washed with ethanol, and dried to give the title 
compound (100 g) , m.p. 169-170. 5" . 
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Analysis % i~ 

Founds C.54.82J H.5.62; N,5.46 

C24«2S^^2°9 C,54.?l; H.5.57; 11,5.34. 

Preparation 2 

2-[2-Aminoethoxymethyl]-4-[2.3-dichlorophenyl]-3-ethoxy- 
carbony l-S-methoxy carbony 1-6-methy 1-1 . 4-dihydropy ridlne . 
m.p. 171-3- . vas prepared similarly to the previous Preparation 
from the appropriate azido compound, and was characterised as the 
hemifumarate hemihydrate. 



10 Analysis % ;- 

-C,51.7; H,5.3; N,5.5; 

Found: 

• Calculated for C^qV Ws -^^Wa-^^V' ^'^l-S; H.5.3; N.5.5. 

The hemifumarate was neutralised to the free base form. m.p. 
15 120-122' . 

Preparation 3 

?-f2-A2:idoethoxyme t:h Vn-4-(2-c hlorophenYl)-3-ethoxycarbonyl-5- 

«et:hoxycarbonyl-6-methyl-l > 4 -dihy dronyridine 

A solution of 2-azidoetbanol (160 g) in tetrahydrofuran (300 
20 ml) was added over 40 minutes to a suspension of sodium hydride 
(114 g; 80% dispersion in oil) in tetrahydrof uran (500 ml) . The 
otxture was stirred at room temperature for 1 hour and the 
ice-cooled solution treated with a solution of ethyl 
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4-chloroacetoacetate (276 g) in tetrahydrofuran (250 ol) dropwise 
over 2 hours. The mixture was stirred at room temperature for 16 
hours, diluted with ethanol (150 ml) . and the pH adjusted to 6-7 
with 4M hydrochloric acid. Sufficient water was added to dissolve 
the solid present and the layers were separated. The organic 
layer was evaporated and the residue diluted with water (600 ml) 
and evaporated. The residue was partitioned between ethyl acetate 
and water and the aqueous layer extracted twice with ethyl 
acetate. The combined ethyl acetate extracts were dried (MgSO^) 
and evaporated to give ethyl 4-(2-a2idoethoxy)acetoacetate as a 
brown oil. which was shown by g.l.c. to be 73% pure. A mixture of 
this crude product and ammonium acetate (92.3 g) in ethanol (600 
ml) was heated under reflux for 1 hour, allowed to cool to room 
temperature, and treated with methyl 2-(2-chlorobenzylideae) 
acetoacetate (286.6 g) . The mixture was heated under reflux for 
5.5 hours and then evaporated. The residue was stirred with 
methanol (1.5 1) for 16 hours and the resulting solid collected, 
washed twice with methanol, dried, and recrystallised from 
methanol to give the title compound (78 g) , m.p. 145-146'. 

Analysis % ;- 

C.55.39; H.5.37; N.13.01 
Calculated for C2oH23ClN^03 : C.55.23; H.5.33; K.12.88. 

Preparation 4 

2- (2-A2idoethoxy)methy l-4-(2 , 3-dichlorophenyl) -3-ethoxy- 

carbonyl-5-methoxycarbonyl-6-methyl-l,4-dihydropyrine was prepared 
by the method described in Preparation 3 using methyl 
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2-(2,3-d±chlorobenzylldene)acetoacetate instead of methyl 
2-(2-chlorobenzylidene)acetoacetateJ The product had an m.p. of 

Analysis 

Found: C,50.88; H,4.78; N,11.73 

Calculated for CjqHjjCIj^^O^: C,51.18; H,4.73; Nai.94. 

Preparation 5 

(1) Preparation of Ethyl-4-(2-phthallTnidoethoxy)acetoac&tate 




O 



To a slurry of sodium hydride (57% dispersion in oil, 66.1 g; 
1.57 M), in tetrahydrofuran (500 ml) cooled to 0" under nitrogen 
was added 2-phthalimidoethanol (150 g; 0.785 M) followed by ethyl 
4-chloroacetoacetate (129 g; 0.785 M) in tetrahydrofuran (250 ml) 
over 1 hour. The mixture was stirred at room temperature 
overnight then poured into a mixture of IM hydrochloric acid (800 
ml) and ethyl acetate (750 ml). The organic phase was separated 
and the solvent was evaporated at reduced pressure. The residue 
separated into two layers and the upper layer of mineral oil was 
removed to leave the title compound (243 g) as a crude product 
which was used without further purification. 
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(11) Preparation of 4-(2-ehlorophenvl)-3-ethoxycarbonyl-5- 
aethoxy carbonyl-6-me thyl-2- [ 2-phthallinldoethoxvmethvl3 -1 . A- 
dlhydropyrldlne 



MeOjC^ 



CH3 




CO-Et 



' ^ (JO 



CH20CH2CH2 





CH3 



o 



Methyl 3-aaiinocrotonate (72.2 g; 0.627 M) and 
2-chiorobenzaldehyde (88.1 g; 0.627 M) were added to a solution of 
ethyl 4-(2-phthaHinidoethoxy)acetoacetate (200 g; 0.627 M) in 
isopropanol (1 litre) and the mixture was heated under reflux for 
20 hours. The isopropanol was evaporated under reduced pressure 
and replaced by acetic acid (1 litre). After granulation at 10' 
the soUd was collected and slurried in methanol (300 ml). The 
solid was collected by filtration and dried in vacuo at 50° to 
afford the title compound, yield 84.4 g, m.p. U6-1A7', 

Analysis Z ;- 

C.62.2; H.5.0: H.5.2 
Calculated for C^^n^^CW^Oy. C,62.4; H.5.05; N.5.2. 
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Preparation 6 

The following compound, ib.j>. 148-150', was prepared similarly 
to the previous Preparation but using the corresponding 
2,3-dichlorobenzaldehyde. The reaction time was the samc:- 




Analysis % :- 

Found: C,58.7; H,4.5; N,5.0 

Calculated for ^2&^6^h^2^l'' ^'^-^^ N,4.9. 
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Preparation 7 

Preparat ion of 2-(2-amlnoetho3cyiDethyl)-A-(2-chlorophenyl)-3- 
ethoxycarbony l-S-met hoxycarbonvl-l . 4-dlhvdropy rldlne nal eate 




The intermediate phthalimido compound from Preparation 5 (AOO 
g) was suspended in ethanol (6 litres) containing hydrazine 
hydrate (111 g) and heated under reflux for 2 hours. After 
cooling the reaction mixture was filtered and the filtrate was 
evaporated to give a yellow oil. The oil was taken up in 
methylene chloride (6.5 litres), washed (H2O) . dried (MgSO^) and 
evaporated. The residue was taken up in hot methylated spirit 
(1.2 litres) and diluted with hot methylated spirit (400 ml) 
containing maleic acid (86 g) . After cooling the title co^^ound 
crystallised out as its maleate salt, yield 303 g. m.p. 169-171- . 



Analysis Z ;- 
Foond: 

Calculated for C2oH25ClH203.C^H^O^: 



C,54.8; H.5.55; N,5.3 
C.54.9; K.5.6,- N.5.3, 
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Preparation 8 

The following compound, m.p. 171-173* was prepared similarly 
to the previous Preparation but starting from the corresponding 
2 , 3-dlchloropheny 1 compound : - 




H 



Analysis 

Pound: C, 51-55; H,5.3; N,5.4 

Calculated for ^20^2U^'^2^2^5'^^^U^h''^^2^'' C,51.5; H,5-05; N,5.0- 

PREPARATION 9 

The following compound, m.p. 179**, was prepared similarly to 
Preparation 5 but using the corresponding 
2-chloro-3-trifluoromethylben2aldehyde in stage (11). The 
reaction time was the same:- 




0 
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Analysis Z t- 

^oxind: C,57.2; H,4.45; 11,4.8 

Calculated for C25H2gClF3N20^ : _ C.57.4; H.4.3; H.4.6. 

PREPARATION 10 

Preparatio n of 2-(2-Azidoethoxvifiethyl)-4-(2-chloro-3-trifluoro- 

inethylph enyl)-3-ethoxvcarbonyl-5-metho3cycarbonyl-6-methyl-1.4- 

dlhydropyrldlne 




H 



The title compound, m.p. 143-145% was prepared similarly to 
the method described in Preparation 3 but using the corresponding 
2-chloro-3-trifluoromethylben2aldehyde. The reaction time was the 



same:- 



Analysis 

C,50.2; H.4.4; N,11.3 
Calculated for C^jT^zi^U^^^'' C.SO.IS; H.4.4; N.11.1. 
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Preparation 11 

■n^^ o.^oT, Of 2-r2-Amlnoet b »^m.thvl1-4-(2-chloro-3-tnfluoro- 
^o«->^l phenvl)-3-ethoKvcarbo » Tl-5-met:hoxvcarbopYl-6-methyl- 

1 . 4-dniYdrDpyrldlne 




The title compound was prepared by the catalytic 
hydrogenation of the azido compound of Preparation 10 by the 
method described in Preparation 1. This compound was confirmed by 
n.m.r. and i.r. analysis to be identical to the product of 
10 Preparation 13 . 

Preparation 12 

P,.. p«T.t:lon of 2-(2-Azldoethoxvme thvlVA-(2.3-dichlorophenYl)-3- 
,nethoxvcarbon7l-5-ethoxvcarboP 7l-6-methyl-l.A-dlhYdropyrldlne 
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The title compound. m.p.i26°, was prepared similarly to 
the method described in Preparation 3 but using methyl 
4-bromoacetoacetate instead of ethyl 4-chloroacetoacetate yielding 
methyl A-(2-a2tdoethoxy)acetoacetate instead of ethyl 

5 4-(2-a2idoethox:Jacetoacetate. The other conditions were the 
same : - 



Analysis %• :- 
Found: 



C,51.3; H,4.7; N,12.1; 

Calculated for C2oH22Cl2N^03 : C.51.2; H,4.7; N,11.9. 



10 



Preparation 13 

Preparation of 2-C2-aminoet^nxymethvl^-d-0- chloro-3-t.^ f 

methylphenyD-B-ethoxvcar bonyl-S-m ^thn xycarbonvl-l.A- 
dihydropvridine 



CHjOOi 



15 




Aqueous CE^IB.^^ 



COOC2HJ 
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The intermediate phthalljnldo compound from Preparation 9 (2.8 
g) vas added to aqueous methylamlne (U ml of 40%) and stirred at 
room temperature for 17 hours. The resultant solid was filtered, 
redissolved in chloroform (50 ml), dried (MgSO^) . filtered and 
evaporated to give a yellow solid. Crystallisation from hexane 
gave the title compound, yield 1.0 g. m.p. 122". 



Analysis % t- 

round: H.4.9; N.5.75 

10 Calculated for C^j_^2u''^3W 

Preparation lA 

v^. y.^.rinr. of 4-(2 .3- ^-L^hloronheny1 )-'>-etho^carbonyl-3- 
....^. ^..^hnT.vl-6-methv l-2-r2-T>hthal1^1.ioethoxymethyll-l.4- 

dibvdropyridine 



15 

C^H^OOC ^^^^^^"'^^'^ CO^CKg 




"CH-OCH 

H 



The title compound, m.p. 165'. was prepared similarly to the 
method described in Preparation 5(ii) but using 2 . 3-dichloro- 
benzaldehyde, methyl 4-(2-phthalimidoethoxy)-acetoacetate and 
ethyl 3-aminocrotonate. The reaction time was the same:- 
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Analysis Z :- 

C.58.5; H,4.7; N,5.0 
Calculated for C^^'^zG^l^^Z^j'' C'58-65; H,4.6; N.A.9. 

The starting acetoacetate was prepared similarly to 
Preparation 5(i)- 

Preparation 15 

Preparation of 2-(2-amlnoethoxYn e thyl)-4-(2,3-dlchlorophenyl)-5- 
etho3cycarbonyl-3-me tfaoxy carbonyl-1 . A-dihydropyridine 




The title compound, m.p. 131-132", was prepared similarly to 
the method described in Preparation 13 but using the material from 
Preparation 14. 



Analysis 2 :- 
Found: 



C,53.9; H,5.5; N,6.4 
Calculated for C2oH2^Cl2N,03 : c.54.2; H.5.5; N.6.3. 
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Preparation 16 
Preparation of 2-chloro-3-trl£lu oroinethylbenzaldehyde 

Z-Chloro-l-trlfluoromethy^benzene (54.15 g) was dissolved In 
dry tecrahydrofuran (500 ml) and stirred while cooling to -68° 
under a stream of dry nitrogen. (The whole reaction is carried 
out under dry nitrogen until the addition of distilled water.) To 
this was added n-butyl lithium (180 ml of a 1.6 M solution in 
hexane) dropwise keeping the temperature below -60". After 
stirring at -68" for a further 2 hours, a solution of 
dimethylformamide (22 ml) in dry tetrahydrofuran (100 ml) was 
added dropwise keeping the temperature below -60°. The reaction 
mixture was allowed to warm to room temperature slowly over 17 
hours and distilled water (200 ml) was then added. The. organic 
phase was separated off and the aqueous liquors were extracted 
with ether (100 ml) . The combined ether extracts plus the organic 
phase were washed with saturated brine, dried (MgSO^) , filtered 
and evaporated to give 61.5 g of an orange oil, being the crude 

title compound. 

This oil was then added to an aqueous sodium bisulphite 
solution (65 g in 600 ml distilled water) and heated at 60* for 
0.5 hours. The solution was extracted with methylene chloride (3 
X 100 ml) and, after acidification of the aqueous phase with 
concentrated sulphuric add to pHl. was heated at 100° for a 
further 0.5 hours. The resultant aqueous solution was extracted 
with methylene chloride (3 x 200 ml) and the combined organic 
extracts were dried (MgSO^) . filtered and evaporated to give A2 g 
of a colourless solid which was crystallised from hexane to give 
the title compound , m.p. A3-4A" . 
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C,A5.9; H,2.0 
C,46.1: H,2.0. 

Preparation 17 
Preparation of 2,3-dlchlorobenzaldehvde 

A similar route to that described In the previous 
Preparation, starting from 1,2-dichlorobenzene, proved to be a 
superior method for preparing the title compound, m.p. 62". 



C,*7.62; H,2-38 
C,A8.04; H,2.30. 



Analysis % !- 
Found: 

Calculated for CgH^F-ClO: 



Analysis Z :- 
Found: 

Calculated for C_H,C1»0: 



Activity Data 

The molar concentrations of the compounds required to reduce 
the response by 50% in the test specified on pages 16-17 are given 
below (IM = 1 8m.Mole/litre). The smaller the concentration the 
more active the compound. 



Compound j^q 

Product of Example IB 2 x lO"^ M 

Product of Example 2 2.29 x lO"^ M 

Product of Example 3B 6.02 x 10~^ M 

Product of Example 4 8.12 x lO"^ M 

Product of Example 5 3.02 x lO"^ M 
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Compouii<i 

Product of Example 6 
Product of Example 7 
Product of Example 8 
5 Product of Example 9 
Product of Example 10 
Product of Example 11 
" Product of Example 12 
Product of Example 13 
10 Product of Example 14 
Product of Example 15 
Product of Example 16 
Product of Example 17 
Product of Example 18 
15 Product of Example 19 
Product of Example 20 
Product of Example 21 
Product of Example 22 
Product of Example 23 
20 Product of Example 24 
Product of Example 25 
Product of Example 26 
Product of Example 27 
Product of Example 28 
25 Product of Example 29 
Product of Example 30 
Product of Example 31 
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1.15 X 


10 ^ 


M 


3.A7 X 


10 ^ 


H 


1.05 X 


10 8 


M 


1.26 X 


10 ^ 


M 


1.9 X 


10 ^ 


M 


A. 26 X 


10-^ 


M 


2.88 X 


10-8 


M' 


6.3 X 


10-9 


M 


1.0 X 


10-8 


H 


5-01 X 




M 


1.00 X 


10-^ 


H 



1.31 X 10 H 
3.16 X 10-8 ^ 
1.00 X 10"^ M 
1.00 X 10"^ M 
1.00 X 10"^ M 
1.82 X 10-8 ^ 
1.00 X 10"^ M 
1.00 X 10*8 M 
4.57 X 10"8 M 
3.71 X 10"9 M 
3,98 X 10"9 M 
1.31 X 10-8 
1.81 X 10*8 M 
2.3A X 10~9 M 
1.77 X 10~8 M 
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Compound 


^50 




Product of Example 32 


1.58 X 10"^ M 




Product of Example 33 


6.-30 X 10"^ M 




Product of Example 34 


1.31 X 10"^ M 


5 


Product of Example 35 


5.75 X 10"^ M 




Product of Example 36 


3.16 X 10"^ M 




Product of Example 37 


1.00 X 10"® M 




Product of Example 38 


2.51 X 10"® M 




Product of Example 39 


2.69 X 10"^ M 


10 


Product of Example AO 


2.23 X 10"^ M 




Product of Example 41 


7.76 X 10"^° M 




Product of Example 42 


4.16 X 10"^ M 




Product of Example 43 


8.31 X 10"^ M 




Product of Example 44 


1-58 X 10"® M 


15 


Product of Example 45 


1.09 X 10"^ M 




Product of Example 46 


3.01 X 10"^ M 




Product of Example 47 


1.25 X 10"^ M 




Product of Example 48 


2.95 X 10~® M 




Product of Example 49 


3.98 X 10"^ M 


20 


Product of Example 50 


1.34 X 10"' M 




Product of Example 51 


2.51 X 10~^ M 




Product of Example 52 


6.02 X 10~^ M 




Product of Example 53 


3.16 X 10"^ M 




Product of Example 54 


1.20 X 10"' M 


25 


Product of Example 59 


3.72 X 10"' M 




Product of Example 60 


A. 47 X 10~® K 




Product of Example 61 


2.24 X 10"' M 
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Compoutid 

Product of Example 62 
Product of Example 63 
Product of Example 6A 
Product of Example 65 
Product of Example 66 
Product of Example 67 
Product of Example 68 
Product of Example 70 
Product of Example 71 
Product of Example 72 
Product of Example 73 
Product of Example 74 
Product of Example 75 
Product of Example 77 
Product of Example 78 
Product of Example 79 
Product of Example 80 
Product of Example 81 
Product of Example 82 
Product of Example 83 
Product of Example 84 
Product of Example 85 
Producr of Example 86 
Product of Example 87 
Product of Example 88 







10-5 


M 






10-5 


H 


1.00 


X 


io-« 


M 


2 51 


X 


10-^ 


M 


2.24 


X 


10-5 


M 


1.99 


X 


10-^ 

lu 


\jt 
ii 


1.31 


x 


io-« 


M 


9.33 


X 


10-5 


H 


1.00 


X 


io-« 


H 


3.98 


X 


io-« 


M 


6-4 


X 


10-5 


M 



2.00 X 10 M 
7.08 X 10-5 M 



5.37 X 


10 ' M 


2.29 X 


_9 
10 M 


6.60 X 


-9 
10 M 


1.36 X 


-9 
10 ' M 


3.16 X 


-9 
10 ' M 


4.07 X 


-9 
10 M 


3.16 X 


-9 
10 M 


5.01 X 


-9 
10 ' M 


5.01 X 


-9 
10 ' M 


1.58 X 


_9 
10 ' M 


1.00 X 


10"^ M 


1.26 X 


10-^0 M 
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Compound j^q 

Product of Example 89 5.01 x 10~^° M 

Product of Example 90B .I.OO x 10~® M 

Product of Example 91^ i.qo , lO"' M 

Product of Example 91B 2.5 x 10~® M 
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CLAIMS 



1. A dihydropyridlne of the formula:- 



R^OOC 




COOR 



CH2-O-Y-NHR 



(I) 



or a pharmaceutically acceptable acid addition salt thereof; 
wherein R is an optionally substituted aryl or heteroaryl group; 
and R^ are each independently C^-C^ alkyl or 
2-methoxy ethyl ; 

Y is -(CH^) - where n is 2, 3 or 4 and is optionally 
2 n 

substituted by 1 or 2 methyl groups; 

and R^ is an optionally substituted 5- or S-membered 

heterocyclic group attached to the adjacent nitrogen 
atom by a carbon atom, said heterocyclic group being optionally 
fused to a further 5- or 6-membered heterocyclic group or to a 
benzene ring, said tJurther. heterocyclic group and benzene ring 
also being optionally substituted. 

2. A compound as claimed in claim 1 wherein R is either (a) 
phenyl optionally substituted by one or two substituents each 
independently selected from nitro, halo, C^-C^ alkyl, C^-C^ 
alkoxy, hydroxy, trif luoromethyl, and cyano; (b) 1- and 
2-naphthyl; or (c) benzofuranyl; benzothienyl; pyridyl optionally 
monosubstituted by methyl or cyano; quinolyl; benzoxazolyl; 
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benthlazolyl; furyl; pyrlmldinyl; thlazolyl; 2.1,3- 
ben2oxadia2ol-4-yl; 2,1.3-ben2thiadlazol-4-yl; or thienyl 
optionally nionosubstituted by. halo or C^-C^ alkyl. 

3. A compound as claimed In claim 1 or 2 wherein R Is 
phenyl substituted by 1 or 2 substituents selected froB halo and 



CF3. 



4. A compound as claimed In clain 3, wherein R Is 
2-chlorophenyl. 2,3-dlchlorophenyl or 2-chloro-3-trlfluoro- 
methylphenyl. 

5. A compound as claimed in any one of the preceding claims 
Wherein Y is -.(012)2. .aud..^ither Ca) is CH3 and R^ is C2H3 or 
(b) R is CH- and R^ is C^H^. 

6. A compound as claimed In any one of the preceding 
claims, vhereln R^ is either (a) a monocyclic 5- or 6-membered 
heterocycle containing at least one N atom and optionally one or 
two further heteroatoms or groups each independently selected from 

T t 

0. S, S, N and N. and is optionally substituted by C^^-C^ alkyl, 
C^-C^ alkoxy. halo, hydroxy. 0x0, cyano. 3-(C^-C^ alkyl)ureido, 
phenyl, phenoxy. pyridyl. acetyl, (c^-c^ alkoxy)carbonyl. -NR^R^. 
-S021IR*r5 or -COHrV where either R* and R^ are each 
independently H or C,-C, alkyl or R^ and R^ together with the 
nitrogen atom to which they are attached represent a saturated 5- 
or 6-membered heterocyclic group optionally containing a further 
heteroatom or group selected from 0. S. NH. N(C^-C^ alkyl) and 
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NCHOj or (b) a bicydle group which Is an optionally substituted 
5- or 6-ineinbered heterocyde as defined in (a) fused to an 
imidazole or benzene ring, said benzene ring being optionally 
substituted by C^-C^ alkyl, Cj^-C^ alkoxy or halo. 

3 

. 7. A compound as claimed in claim 6 wherein R is a 
heterocyclic group selected from triazolyl, oxadiazolyl, 
pyrimidlnyl or a partially saturated derivative thereof, purinyl. 
quinazollnyl, Imldazolyl, imidazolinyl, triazinyl, pyridyl, 
thiazolyl. thiazolinyl. benzthiazolyl. thladlazoly 1 , pyrazinyl, 
qulnoxallnyl and pyrrollnyl. and their K- and S-oaddes. R being 
optionally substituted by C^-C^ alkyl. C^-C^ alkoxy, halo, 
hydroxy, oxo, cyano, 3-methylureldo , phenyl, phenoxy, pyridyl, 
acetyl, carbamoyl, N-methylcarbamoyl, (Cj^-C^ alkoxy) carbonyl , 
-NR*R^, or -SOjNrS^, where either R* and are each 
independently H or C^-C^ alkyl or R^ and together with the 
nitrogen atom to which they are attached form a piperidino, 
norphollno, 4-methylplperazin-l-yl or A-f ormylplperazln-l-yl 



group. 



8. A compound as claimed in claim 7 wherein R is 




N — N 



A A 



NH, 



NH. 



2 



2 



H 



N N 



/CH3 



N NH 




or 




N 



3 
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11. A compound as claimed In claim 7 wherein R is 




14. A compound as claimed in claim 7 wherein R is 



CH, ' COOEt 



N — I 



SO^NMe^ 
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15. A compound as claimed in claim 7 wherein is 




18. A compound as claimed in claim 1, wherein is CH3. R^ 
is C2H3. Y is -(CHP2-. R is 2.3-dichlorophenyl. and R^ is a group 
of the formula: — 



N N 

"^N-'N^H ' '''' ^ Pliarmaceutically acceptable acid addition 
H ^ 



salt thereof. 
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19. A compound of the formula- (I) as claimed in any one of 
the preceding' claims, or a phannaceutically acceptahle acid 
addition salt thereof, for use .medicine, in particular for use 
m the treatment of ischaemic heart disease, angina or 

hypertension In a human being. 

20. A pharmaceutical composition comprising a compound of 
the formula (I) as claimed in any one of claims 1 to 18. or a 
pharmaceutically aciepta^ie acid addition salt thereof, together 
with a pharmaceutically acceptable diluent or carrier. 
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1. A process for preparing a compound of the formula: - 



1 °\ 2 

R ooc ^ ^xT cooR^ 




— (1) 



CH ' ^ N ' ^ CH--0-y-NHR^ 
H 2 



or a phannaceutically acceptable acid addition salt thereof; 

wherein R is an optionally substituted aryl or heteroaryl group; 
12 

R and R are each independently C^^-C^ alkyl or 
2-methoxy e thy 1 ; 

T is -(CHj)^- where n is 2, 3 or 4 and is optionally 
substituted by 1 or 2 methyl groups; 

and r3 is an optionally substituted 5- or 6-iiiembered 

heterocyclic group attached to the adjacent nitrogen 
atom by a carbon atom, said heterocyclic group being optionally 
fused to a further 5- or 6-membered heterocyclic group or to a 
benzene ring, said further heterocyclic group and benzene ring 
also being optionally substituted; 

characterised by reacting a compound of the formula:- 




(II) 



CH2OYNH2 
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(f) conversion of a product of the formula (I) into a 
phannaceutically acceptable add addition salt by reaction with a 
suitable acid. 

2. A process according to claim 1, characterised in that Q 
is -NH.NOj, Cj^-C^ alkylthio, Cj^-C^ alkoxy, CI, Br or !• 

3- A process according to claim 2, characterised in that Q 
is -NH.NOjt methylthio, methoxy, ethoxy or chloro. and in that 
when Q is methylthio or chloro. the reaction .is carried out in the 
presence of a base such as triethylamine, sodium carbonate or 
A — d ime thy laminopy r id ine . 

4. A process for preparing a compound of the formula (I) as 
defined in claim 1 wherein is selected from:- 

H ^ N NHj 
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6. A process for preparing a compound of the formula (I) as 
defined In claim 1 wherein R is selected from:- 




or a pharmaceutically accepable acid addition salt thereof, 
characterised by reacting a compound of the formula 




— (IV) 



where R, R , R and Y are as defined in claim 1, 
with, respectively, the following reagent 
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or a pharmaceutlcally acceptable acid addition sale thereof* 
characterised by reacting a compound of the formula:- 




where R, R , R and Y are as defined In claim 1, firstly with a 
strong base such as sodium hydride, then with methyl Iodide, and 
finally with hydrazine or hydrazine hydrate, 

said reaction being followed by, optionally, conversion of 
the product into a pharmaceutlcally acceptable acid addition salt 
by reaction with a suitable add, 

9, A process for preparing a compound of the formula (I) as 
defined in claim 1 wherein R is:- 




or a pharmaceutlcally acceptable acid addition salt thereof, 
characterised by reacting a compound of the formula (II) as 
defined in claim 1 with 5-scetyl-2-amino-oxazole thereby producing 
a mixture of two products having R as above, followed by 
separating the mixture of products and optionally by converting 
the products into pharmaceutlcally acceptable acid addition salts 
by reaction with a suitable acid. 
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